ProNGF, sortilin, and age-related neurodegeneration.
Several studies have sought to demonstrate that neurodegeneration during disease and in old age is associated with reduced neurotrophic support. Little positive evidence has been forthcoming, either in relation to the availability of neurotrophins or to expression and function of the relevant receptors. Recently, a novel way in which neurotrophins could contribute to neurodegeneration has been suggested. In contrast to the well-known neurotrophic functions of the mature beta-form of nerve growth factor (mNGF), its precursor proNGF has recently been shown to be abundant in the adult brain and in the brains of patients with Alzheimer's disease. proNGF is synthesized as 25 and 32 kDa isoforms, which are glycosylated to form a principal 40 kDa species. Studies of the cortical targets of NGF-responsive basal forebrain neurons show that the 40 kDa form of proNGF is secreted in response to nerve stimulation, along with the proteases needed to generate the 13 kDa mNGF, or to degrade it. We have recently found that levels of 40 kDa proNGF are elevated in the aging brain and also in targets of peripheral NGF-responsive neurons. proNGF has been shown to be neurotoxic when bound in a heterotrimer with the p75 receptor and the receptor sortilin (identical to the neurotensin receptor NTS3). Interestingly, we find that sortilin levels increase in aged central and peripheral neurons, perhaps making these neurons more vulnerable to age-related increases in proNGF. Whether elevated levels of proNGF in targets or of sortilin in neurons contribute to known patterns of age- and disease-related neurodegeneration has not been previously investigated. Using in vitro models, our preliminary data now indicate that proNGF is indeed neurotoxic for aged, but not young, NGF-responsive basal forebrain and sympathetic neurons and that blockade of sortilin rescues proNGF-induced cell death. We therefore propose that increased proNGF in targets combined with increased sortilin expression in projecting neurons contributes to age-related neuronal atrophy and degeneration.